Mutational analysis of the yeast coenzyme QH2-cytochrome c reductase complex.
The synthesis of cytochrome b in yeast depends on the expression of both mitochondrial and nuclear gene products that act at the level of processing of the pre-mRNA, translation of the mRNA, and maturation of the apoprotein during its assembly with the nuclear-encoded subunits of coenzyme QH2-cytochrome c reductase. Previous studies indicated one of the nuclear genes (CBP2) to code for a protein that is needed for the excision of the terminal intervening sequence from the pre-mRNA. We show here that the intervening sequence can promote its own excision in the presence of high concentrations of magnesium ion (50 mM), but that at physiological concentrations of the divalent cation (5 mM), the splicing reaction requires the presence of the CBP2-encoded product. These results provide strong evidence for a direct participation of the protein in splicing, most likely in stabilizing a splicing competent structure in the RNA. The conversion of apocytochrome b to the functional cytochrome has been examined in mutants lacking one or multiple structural subunits of the coenzyme QH2-cytochrome c reductase complex. Based on the phenotypes of the different mutants studied, the following have been concluded. (i) The assembly of catalytically active enzyme requires the synthesis of all except the 17 kDa subunit. (ii) Membrane insertion of the individual subunits is not contingent on protein-protein interactions. (iii) Assembly of the subunits occurs in the lipid bilayer following their insertion. (iv) The attachment of haem to apocytochrome b is a late event in assembly after an intermediate complex of the structural subunits has been formed. This complex minimally is composed of apocytochrome b, the non haem iron protein and all the non-catalytic subunits except for the 17 kDa core 3 subunit.